Kainic acid down-regulates NOP receptor density and gene expression in human neuroblastoma SH-SY5Y cells.
Nociceptin (N/OFQ) is involved in neuronal excitability and in certain types of seizures. Kainate-induced seizures are associated with increased N/OFQ release in the rat thalamus and hippocampus, causing down-regulation of the N/OFQ receptor (NOP). In this study, we used the neuroblastoma SH-SY5Y cell line as a model to investigate the effects of kainate on NOP receptor density and gene expression. Exposure to kainate (10-50 microM) for 3 h did not affect NOP receptor density. In contrast, a NOP Bmax down-regulation was detected in cells exposed to 10 microM kainate for both 6 and 24 h. Moreover, our data show that kainate causes a decrease in NOP mRNA levels after 3, 6, and 24 h, an effect blocked by the AMPA/kainate receptor antagonist 6-cyano-7-nitroquinoxaline-2,3-dione (CNQX). These findings show that kainate is able to affect the NOP system, both at biosynthesis and receptor density levels in SH-SY5Y cells, and that the kainate ionotropic receptor can contribute to the regulation of the NOP receptor. These data are in agreement with data obtained in vivo and provide new evidence concerning the existence of a cross-talk between NOP and kainate receptors, leading to an interplay between glutamate and N/OFQ circuits.